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ABSTRACT 



An interconnect structure interconnect* electronic modules 
and inchic*c3 a backplane assembly formed from a substan- 
tially rigid backplane plate mat carries RF connectors and a 
digital motherboard caving digital connectors for mating 
with digital connectors of electronic modules. A controlled 
impedance interconnect circuit is positioned on the rear 
surface of the backplane plate and interconnects the RF 
connectors carried by the backplane plate and digital con- 
nectors of the digital moiheeboanL A rack receives the 
backplane assembly and supports a plurality of electronic 
modules that are interconnected to each other via the back- 
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US-PAT-NO: 

DOCUMENT-IDENTIFIER : 
TITLE: 



6468108 

US 6468108 Bl 

Electrical connector with improved board locks 



KWIC 



Brief Summary Tent - BSTX (5) : 

SCA-2 (single connector attachment) connectors provide a standard interface 
between SCSI (Small Computer System Interface) disk drives, Fiber Channel disk 
drives, GBIC (Gigabit Interface Converter) modules and back-plane systems. The 
SCA-2 connectors can be classified into three types, i.e., 20-pin, 40-pin and 
80-pin SCA-2 connectors. The 2 0-pin SCA-2 connectors are used with GBIC 
modules used as media interface modules for fiber channel; the 40-pin SCA-2 
connectors are used with 3.5" Fiber Channel disk drives; and the 80-pin SCA-2 
connectors are used with 3.5" SCSI disk drives. A conventional SCA-2 connector 
comprises an insulative housing with a plurality of contacts received therein 
and a pair of board locks retained in the housing. Each board lock comprises a 
contact portion for engaging with a corresponding ground contact of a 
complementary SCA-2 connector, an intermediate portion perpendicularly 
extending from the contact portion, and a tail portion perpendicularly 
extending from the intermediate portion. The tail portion consists of a pair 
of legs for being inserted into corresponding through holes of a printed 
circuit board (PCB) . Thus, the SCA-2 connector is mounted on the PCB via the 
board locks. 

Detailed Description Text - DETX (10) : 

The board locks 4 are assembled to the housing 2 from the rear side too. 
The front contact portion 40 of the board lock 4 extends into the receiving 
channel 240 of the side arm 24 and projects beyond the mating section 22 of the 
housing 2; the fixed portion 42 is received in the chamber 205 and the barbs 
420 of the fixed portion 42 engages with the base section 20 of the housing 2; 
the intermediate portion 4 4 is retained between the pair of protrusions 203; 
the tail portion 46 is fittingly retained in the cutout 260 of the projection 
26 to restrict lateral movements thereof and the forwardly extending portion of 
the anchoring device 4 60 is received and retained in the channel 2602 of the 
projection 26 to prevent the tail portion 46 from warping upwardly; and the 
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(57) ABSTRACT 

An electrical connector (1) comprises, an inuiktivc bousing 
(2) defining a number of passageways (220) with a number 
of contacts (3) received therein, a p air of rearwardly extend- 
ing projections (26), and a pair of board locks (4) retained 
in the housing. Each projection defines a channel (2600) 
therein. Each board lock comprise* a front contact portion 
(40) for contacting with a corresponding ground contact of 
a complementary connector, and a rear tail portion (46) for 
connection with a printed circuit board. The tan* portion 
includes a L-shapcd anchoring device (460) for being fit- 
tingly received and retained in the channel of a correspond- 
ing projection to prevent the taflportion of the board lock 
from warping upwardly, and a pair of legs (462) at a free end 
thereof for being inserted into corresponding through holes 
of the printed circuit board. 

17 Claims, 5 Drawing Sheets 
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Detailed Description Text - DETX (5) : 

Each shelf 42 of bracket 40 receives three disc array chassis 70 
side-by-side, as shown in detail in FIGS. 8a, 8b, 9a and 9b. The chassis 70 
consists of a cage 72 having a backplane (circuit board) 74 mounted to its rear 
and a power board (circuit board) 76 piggybacked on the backplane 74. The cage 
72, shown in FIGS. 8a and 8b consists of an open frame 78 having front flanges 
79 with frame 78 divided in half vertically by an open partition 80. A top 
plate 82 is fixed to the top and a bottom plate 8 4 is fixed to the bottom. 
Both plates 82 and 84, at the front have flanges 86 for attaching the cages to 
the flanges at the edges of shelves 42 on their open side. The open frame 78 
defines three sets of slides 88 in each half of the cage 72. The rear of cage 
72 defines tabs or flanges 90 on which is mounted a back plane (circuit board) 
74 and on which is mounted (piggybacked) a power board 7 6. Board 7 6 has 
mounted on its a pin connector 92 for bringing power to board 76 and a 
conventional DC module with cooling fins 93 to step down a large DC power 
voltage, e.g., 380 volts to 5 volt and 12 volt supplies for providing power to 
a disc drive. Centering pins can blank connector 92, to facilitate centering 
connector 92. Suitable electrical connections are provided (not shown) between 
board 76 and backplane 74. Backplane 74 is provided at the top and bottom with 
pairs of I/O connectors 10 0 provided with flanking threaded holes 102 for 
facilitating connection by suitable multi-pin I/O connectors to each half 
(divided vertically) of backplane 74. On each half are provided three 
vertically spaced multi-pin connectors 104. Holes 106 are provided for 
mounting board 7 6 via spacers 107. 

Detailed Description Text - DETX (6) : 

Disc drives in sub-assemblies are slid into slides 88 and plugged into the 
connectors 104. To this end, a disc drive subassembly is shown in FIGS. 10a 
and 10b and consists of housing 110 made from a perforated top plate 112 having 
turned down lugs 114 at its rear and a depending front skirt 116, a bottom 
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ABSTRACT 



High density disc drive apparatus that packs a large number 
of disc drives Into a computer cabinet. The disc drives are 
removably installed in disc cages mounted on shelves of a 
drawer that slides cot the front of the cabinet. A linear 
actuator drives the drawer and a controller moderates the 
actuator to ensure smooth start-up and stopping of the 
drawer so selected disc drives can be replaced during 
computer operation without disturbing the operation of the 
remaining disc drives. Built-in pin connectors facilitate 
bringing I/O and power cables to the disc drives and the 
desired replacement 
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TITLE: Electrical connector with improved board locks 



Brief Summary Text (5) : 

SCA-2 (single connector attachment) connectors provide a standard interface between 
SCSI (Small Computer System Interface) disk drives, Fiber Channel disk drives, GBIC 
(Gigabit Interface Converter) modules and back-plane systems. The SCA-2 connectors 
can be classified into three types, i.e., 20-pin, 40-pin and 80-pin SCA-2 
connectors. The 20-pin SCA-2 connectors are used with GBIC modules used as media 
interface modules for fiber channel; the 40-pin SCA-2 connectors are used with 3.5" 
Fiber Channel disk drives; and the 80-pin SCA-2 connectors are used with 3.5" SCSI 
disk drives. A conventional SCA-2 connector comprises an insulative housing with a 
plurality of contacts received therein and a pair of board locks retained in the 
housing. Each board lock comprises a contact portion for engaging with a 
corresponding ground contact of a complementary SCA-2 connector, an intermediate 
portion perpendicularly extending from the contact portion, and a tail portion^ 
perpendicularly extending from the intermediate portion. The tail portion consists 
of a pair of legs for being inserted into corresponding through holes of a printed 
circuit board (PCB) . Thus, the SCA-2 connector is mounted on the PCB via the board 
locks . 

Detailed Description Text (10) : 

The board locks 4 are assembled to the housing 2 from the rear side too. The front 
contact portion 40 of the board lock 4 extends into the receiving channel 240 of 
the side arm 24 and projects beyond the mating section 22 of the housing 2; the 
fixed portion 42 is received in the chamber 205 and the barbs 420 of the fixed 
portion 42 engages with the base section 20 of the housing 2; the intermediate 
portion 44 is retained between the pair of protrusions 203; the tail portion 46 is 
fittingly retained in the cutout 260 of the projection 26 to restrict lateral 
movements thereof and the forwardly extending portion of the anchoring device 4 60 
is received and retained in the channel 2602 of the projection 26 to prevent the 
tail portion 4 6 from warping upwardly; and the legs 4 62 of the tail portion 4 6 
extends through the cutout 2 60 to be received in the corresponding through holes in 
the printed circuit board. Therefore, when the legs 4 62 of the board lock 4 of the 
SCA-2 connector 1 are inserted into the corresponding throu gh holes in the printed 
circuit board, the board lock 4 will not warp upwardly and the SCA-2 connector can 
be stably retained on the printed circuit board to ensure a stability during a 
soldering process of the contacts 3, whereby a reliable electrical connection 
between the SCA-2 connector and the printed circuit board is ensured. 
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ASSISTANT-EXAMINER: Prasad; Chandrika 
ATT Y -AGENT- FIRM: Chung; Wei Te 

ABSTRACT : 

An electrical connector (1) comprises an insulative housing (2) defining a number 
of passageways (220) with a number of contacts (3) received therein, a pair of 
rearwardly extending projections (26), and a pair of board locks (4) retained in 
the housing. Each projection defines a channel (2600) therein. Each board lock 
comprises a front contact portion (40) for contacting with a corresponding ground 
contact of a complementary connector, and a rear tail portion (46) for connection 
with a printed circuit board. The tail portion includes a L-shaped anchoring device 
(4 60) for being fittingly received and retained in the channel of a corresponding 
projection to prevent the tailportion of the board lock from warping upwardly, and 
a pair of legs (462) at a free end thereof for being inserted into corresponding 
through holes of the printed circuit board. 

17 Claims, 5 Drawing figures 
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DOCUMENT- IDENTIFIER: US 6351786 Bl 

TITLE: VXI backplane system improvements and methods 



Abstract Text (1) : 

A VXI product plug-in is provided herein that is capable of higher component 
density. The plug-in is configured to occupy two standard size slots of a standard 
VXI chassis, and includes two sets of three horizontally stacked modules in upper 
and lower sub-compartments of a front compartment of the plug-in carrier. The six 
modules have the capability of being populated with 480 switching relays, which 
provides for a 50 percent increase in the number of switches over the prior art 
plug-ins. The plug-in carrier includes a rear compartment that houses a VXI bus 
interfacing circuit, including a mezzanine board, a bridge board, and optionally a 
controller board, for interfacing the switch modules with a VXI backplane bus. The 
Plug-in further includes an internal backplane situated within the carrier between 
the front and rear compartments that provides an interface between the modules and 
the VXI bus interfacing circuit, and specifically, include a bus that can 
selectively couple modules together. Other aspects of the invention include an 
automatic updating scheme for updating the software installed on the controller 
card so that it has the necessary data and program code to operate new modules, an 
emergency reset mechanism for opening all relays pertinent to one module, and a 
mechanism for facilitating the insertion and removal of a VXI plug-in to and from a 
VXI chassis. 

Brief Summary Text (2) : 

This invention relates to Versa-Module European (VME) Extensions for 
Instrumentation (VXI) based systems and products, and in particular, to an 
apparatus and method for configuring a VXI product plug-in to increase product 
component density, to an apparatus and method for facilitating the insertion and 
removal of VXI product carriers into and out of a standard VXI chassis, to an 
apparatus and method for facilitating the interfacing of new VXI products with a 
controller of VXI backplane systems, to an apparatus and method for providing an 
internal bus for selectively coupling VXI product modules, to a method and 
apparatus for providing an emergency reset mechanism to protect VXI product modules 
individually or together from potentially hazardous conditions, and to a method and 
apparatus for providing electromagnetic shielding between VXI product modules. 

Brief Summary Text (4) : 

The VXI bus is a standard computer interface bus that originated in Europe, but has 
been widely accepted around the World. Its primary use has been in the testing and 
diagnostic field. For instance, it has been used for testing and troubleshooting of 
automobile components, medical devices such as pacemakers, computer-based systems, 
and microprocessor integrated circuits. Because of their testing and diagnostic 
capabilities, VXI bus systems typically comprise a plurality of switching modules. 
These switching modules connect to a unit-under-test (UUT) for testing and 
diagnostic purposes. A computer controller interfaces with the VXI backplane system 
to operate the switch modules in accordance with a testing and diagnostic strategy. 



Brief Summary Text (5) : 

The VXI standard includes numerous specification requirements. These specifications 
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include, for example, chassis size and configuration requirements, power 
requirements, cooling requirements, backplane protocol requirements, and connector 
requirements, to name a few. Typically, designers of VXI products must adhere 
strictly to the required specifications of the VXI backplane system. Of particular 
interest to the invention is the VXI chassis slot configuration requirements. 



Brief Summary Text ( 6) : 

FIG. 1 illustrates a simplified representation of the front face of a standard VXI 
chassis 100 of a VXI based system that is used in the prior art. The standard VXI 
chassis 100 includes a plurality of standard size slots 102 for respectively 
receiving therein VXI product plug-in 104 that connect to a VXI backplane bus 
situated at the back of the chassis (not shown in FIG. 1) . FIG. 1 illustrates a 
representative sample of two (2) adjacent slots 102 for housing therein two 
adjacent VXI product plug-ins 104. A computer (not shown) can communicate with the 
VXI product plug-ins 104 by way of the VXI backplane bus through the use of a 
standard connector 106 located on an adapter module 107 typically positioned within 
the left-most slot of the chassis 100. The VXI product plug-ins 104 each include a 
housing 108 that is sized and dimensioned to slide into respective slots 102. A 
module card 110 is contained within each of the housings 108 for performing 
particular programmable functions. These modules may perform many types of 
operations, but for the purpose of this application, switch modules will serve to 
illustrate the invention. 

Brief Summary Text (8) : 

FIG. 2 illustrates a block diagram of -a prior art VXI based system 120 including a 
pair of VXI switching product plug-ins 130 and 132 positioned within respective VXI 
chassis slots (not shown in FIG. 2) and connected to a VXI backplane bus 142. The 
VXI switching plug-ins 130 and 132 include respective carrier housings 134 and 136 
(represented by a dashed box) that houses respective pairs of switch cards 138 and 
140. The switching cards 138 and 140 include respective connectors situated at the 
back side of the carriers in a manner that when the plug-ins are slid into 
corresponding slots of the VXI chassis, the connectors make operational contact 
with corresponding connectors on the VXI backplane bus 142. As it is typical of a 
VXI bus configuration, it includes lines for supplying power, lines for providing 
VXI signals, and non-designated lines for custom usage by a designer. The non- 
designated lines of a VXI backplane bus 142 are typically referred to as the local 
bus, and will be abbreviated herein as "LBUS." 

Brief Summary Text (10) : 

At least one of the switch modules incorporated into the VXI based system 120 
should include a controller circuit, such as controller circuit 144 present in 
switch module 138. The controller circuit receives the commands or VXI bus signals 
from the VXI backplane bus 142, and decodes these signals in order to issue address 
and data information for all of the modules connected to the LBUS. The address and 
data information issued by the controller 144 are directly applied to the switch 
module 138 card that incorporates the controller, or indirectly to the other 
modules, such as module 140, through the LBUS, which may be cascaded or daisy- 
chained as previously discussed. If all the modules are cascaded in the VXI based 
system, every module will receive the address and data information issued by the 
controller, and the addressed module or modules will respond accordingly. 

Brief Summary Text (17): 

Since a plurality of the modules, preferably six, are housed within compartments of 
the VXI plug-in carrier housing, there is a need to provide electromagnetic 
isolation between the modules to prevent interference or cross-talk between the 
modules. Accordingly, a thin sheet of electrically conducting material is provided 
between adjacent modules that preferably extends throughout the board length and 
height of the module. The thin conductive sheet is connected to a grounding plane 
on an internal backplane of the plug-in. 
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Brief Summary Text (18) : 

The rear compartment of the plug-in carrier in accordance with the invention houses 
a circuit for interfacing a VX1 backplane bus with the modules occupying the front 
compartment of the carrier'. Specifically, the interfacing circuit preferably 
comprises a mezzanine board, a bridge board, and optionally a controller board. 
More specifically, the mezzanine board interfaces with the VXI backplane bus to 
provide filtering of the VXI bus power lines and to provide these lines to the 
switch modules and the controller card. The controller card interfaces with the VXI 
backplane bus in order to decode or interpret data received from the VXI bus along 
the VXI signal lines, and to issue address and data information that are provided 
to the VXI modules along the local bus (LBUS) of the VXI backplane bus. The 
controller card has the capability of operating in a message based mode, using for 
example the IEEE 488.2 protocol or the Small Computer Programming Instruction 
(SCPI) protocol. In addition, the controller card has the capability of operating 
in a register based mode for increase throughput. 

Brief Summary Text (19) : 

The bridge board interfaces with the VXI backplane bus to receive the address and 
data information issued by the controller card along the local bus (LBUS) of the 
VXI bus, and issues address, data and handshake signals for the six (6) VXI modules 
in data communication with the corresponding bridge card. A VXI based system need 
only have one plug-in that incorporates the controller card. The other plug-ins of 
the system can receive the addressing and operating instructions from the 
controller board by way of the local bus (LBUS) , which can be configured in a 
daisy-chain manner for providing a connection between the controller card and 
potentially all the plug-ins sharing the VXI bus. 

Brief Summary Text (20) : 

The VXI plug-in of the invention further includes an internal backplane bus that is 
preferably situated within the carrier between the front and rear compartments. It 
provides an interface between the mezzanine and bridge boards occupying the rear 
compartment, and the switch modules occupying the front compartment of the carrier. 
The internal backplane bus includes power busses that interface with the power 
lines of the mezzanine and bridge boards, and power lines of the switch modules. In 
addition, the internal backplane includes a programmable bus, referred to herein as 
the analog bus, configured in accordance with an aspect of the invention so that 
the six modules can be selectively coupled together in many combinations. In the 
preferred embodiment, the analog bus includes six module interfaces that are 
cascaded together by four independent differential signal busses. Each segment of 
the independent differential bus that couples adjacent module interfaces includes a 
series-connected relay switch housed by each of the six modules for selectively 
coupling the adjacent module interfaces. The relays can be set in a particular 
manner so that a desired connection is made between two or more selected modules. 

Brief Summary Text (21) : 

Another aspect of the invention is to provide a mechanism for facilitating the 
insertion and removal of the VXI product plug-in card to and from the VXI chassis. 
This is accomplished by a pair of injection/ejection mechanisms that are pivotably 
coupled to the top and bottom of the carrier housing. The injection/ejection 
mechanism preferably includes a handle integrally attached to a pivot member having 
a bulb-shaped opening or hole centered at the pivot point and sized and dimensioned 
to receive a pin or the like to pivotably mount the mechanism to a carrier member. 
The pivot member includes an injection and ejection protrusion configured to 
contact a frame structure of the standard VXI chassis (designated herein as a "card 
guide rail") during the operation of the mechanism. During insertion of the plug-in 
into the VXI chassis, when the plug-in connectors make contact with the mating 
connectors of the VXI backplane, the injection/ejection mechanism is rotated so 
that the injection protrusion is forced against an injection lip on the card guide 
rail. This action essentially pulls the plug-in forward so that the connectors of 
the plug-in and the VXI backplane mate and are in a friction fit relationship. 
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During removal of the plug-in, the injection/ejection mechanism is rotated in an 
opposite manner so that the ejection protrusion is forced against an end of the 
card guide rail. This action essentially pushes the plug-in backwards so that the 
connectors of the plug-in and the VXI backplane are no longer in a mating and 
friction fit relationship. 

Brief Summary Text (23) : • * 

Yet another aspect of the invention is to provide an emergency reset mechanism for 
a switching module that allows a user to open all the switching relays in the 
module by simply operating an externally provided switch. This is of value when a 
hazard condition exists that requires the user to quickly respond to a hazardous 
condition. The emergency reset mechanism can control the opening of the switches 
within a single module, without opening the switches in other modules or plug-ms. 
This allows for other test and diagnostic procedures to run on other modules, even 
though an emergency condition has occurred. The module also includes a jumper that 
when set, couples the emergency reset mechanism of one module to the other modules 
sharing the local bus (LBUS) of the VXI backplane bus to open all the switches on 
all modules. 

Drawing Description Text (9) : 

FIG. 8a illustrates a block diagram of an internal backplane in accordance with an 
aspect of the invention; 

Detailed Description Text (3) : 

A VXI product plug-in 205 comprises a carrier housing 206 that is sized and 
dimensioned to be received in slot 204. The carrier 206 preferably houses six (6) 
VXI module cards 208, whereby three (3) cards are positioned horizontally adjacent 
to each other at an upper section of the carrier, and the other three cards are 
positioned horizontally adjacent to each other at a lower section of the carrier. 
In this case, the carrier 206 houses modules that are situated adjacent to each 
other and relatively close. In the prior art VXI based system, adjacent modules 110 
are separated by two carrier walls. Thus, there is substantial electromagnetic 
isolation between prior art modules 110. In order to provide electromagnetic 
isolation between adjacent modules 208 within carrier 206, thin sheets 210 of 
electrically conductive material are placed between adjacent modules and extend 
throughout the board length and width of the modules. The electrically-conductive 
thin sheets 210 are grounded by connection to a grounding plane located on an 
internal backplane (not shown), as will be explained in more detail later. 

Detailed Description Text (5) : 

FIG. 4 illustrates a block diagram of a VXI product plug-in 250 configured to 
reside in the new VXI system 200 in accordance with another aspect of the 
invention. The VXI based system 200 comprises a VXI plug-in 250 comprising a 
carrier housing 252 that preferably houses the six (6) VXI modules and other 
circuitry. Instead of the module cards 256 connecting directly to the VXI backplane 
254, such as in the prior art VXI based system 100, the switch cards 256 connect to 
an internal backplane 258, which includes an analog bus 259. The carrier 252 
further houses a mezzanine card 260, a controller card 262 as an option, and a 
bridge card 264. 

Detailed Description Text (6) : 

The Mezzanine card 260 includes connectors for coupling to the power, VXI signal 
and LBUS lines of the VXI backplane bus 254. In addition the Mezzanine card 260 is 
coupled to the internal bus 258 via power lines. The Mezzanine card 260 is also 
coupled to the controller card 262, if a controller card is present, by way of VXI 
bus signal lines, power lines, and LBUS lines. In the preferred embodiment, the 
controller card 262 is piggy backed on the Mezzanine card 260 and includes direct 
connections to the VXI signal lines and LBUS lines. Furthermore, it is only 
necessary that one of the VXI plug-ins 250 of the VXI based system includes a 
controller 262. The controller 252 provides addressing and operating commands to 
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the six modules 256 and other modules (not shown) by way of the local bus (LBUS) . 
The bridge card 264 is coupled to the VXI backplane bus 254 by way of power lines 
and LBUS lines, and coupled to the internal backplane 258 by way of power and 
digital interface signal lines. 

Detailed Description Text (7) : 

In operation, the Mezzanine card 260 and bridge card 266 include power filtering 
circuits for the VXI power lines coming from the VXI backplane bus 254, and directs 
the filtered power to the switching cards by way of the internal backplane bus 258. 
The controller board 262 receives VXI signals from the VXI backplane bus 254 and 
decodes or interprets them to generate address and data information for potentially 
all the plug-ins sharing the VXI backplane bus. This address and data information 
is sent to each of the plug-ins by way of the local bus, LBUS. As was previously 
discussed, the plug-ins can be cascaded or daisy chained through the plurality of 
discrete segments of the local bus LBUS. The bridge board 264 receives the 
addressing and operating instructions . from the controller card 262 by way of the 
LBUS to generate local address and data information for the six (6) module cards in 
data communication with the bridge board through the internal backplane 258. 

Detailed Description Text (8) : 

FIG. 5 illustrates a block diagram of the Mezzanine card 260 in operating 
relationship with the controller 262, the VXI bus 254, and the internal bus 258. 
The Mezzanine card 260 preferably comprises a power filter circuit 266 coupled to 
the VXI bus 254 for filtering the direct current (dc) power received from the VXI 
bus, and providing a filtered dc voltage of +5 Volts, +24 Volts, and ground (Gnd) 
to the controller 262, and filtered voltages of +5 Volts, +12 Volts, +24 Volts, and 
ground (Grnd) to the internal backplane 258 for use by the switch cards. 

Detailed Description Text (9) : 

FIG. 6 illustrates a block diagram of the controller board 262 in operating 
relationship with the VXI backplane bus 254 in accordance with the invention. The 
controller card 262 comprises buffers 268 and 270 coupled to the VXI bus by way of 
the VXI address bus and the VXI data bus. The output of the buffer 270 is coupled 
to the VXI LBUS controller and the VXI application specific integrated circuit 
(ASIC) 276 along the shared data lines. The buffer 268 is coupled to the VXI LBUS 
controller 272 and an additional buffer 274 along a shared address bus. The buffer 
274 is, in turn, coupled to the message decoder PLD 280, to the local address port 
of the VXI ASIC 276, to the address port of the 68000 central processing unit (CPU) 
282, to a timer 288, to a control register 290, to a status register 292, to an 
EPROM 294, to a RAM 296, and to a non-volatile memory 298, all along the local 
address bus. The local data port of the VXI ASIC 276 and the 68000 CPU are coupled 
together, along with the timer 288, the control register, the status register 292, 
the EPROM 294, the RAM 296 and the non-volatile memory 298. The inputs of the 
control register and outputs of the status registers 290 and 292 are coupled to a 
test port 300. The message decoder PLD 280 is coupled to the SDTACK port of the 
ASIC 276, and the LDTACK port of the VXI ASIC is coupled the DTACK port of the 
68000 CPU. 

Detailed Description Text (12) : 

FIG. 7 illustrates a block diagram of the bridge card 264 in operating relationship 
with the VXI bus 254 and the internal backplane bus 258 in accordance with the 
invention. The bridge card 260 preferably comprises a pair of differential line 
receivers 302 and 304, one for receiving incoming data and handshake signals from 
the VXI bus 254 and the other for transmitting outgoing data to the VXI bus 254. 
The differential line receiver 302 is coupled to a shift register 310 for 
converting the serial data produced at the output of the differential line driver 
to parallel data. The differential line driver 302 is coupled to the internal 
backplane 258 for providing the serial data to the switch modules. The parallel 
address output of the shift register 310 is coupled to the backplane interface for 
providing the address lines to the switch modules. In addition, the output of the 
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shift register 310 is coupled to the control logic (PLD) 308 to preferably provide 
it with the upper four bits of the parallel address. The control logic (PLD) 308 is 
coupled to the internal backplane by way of handshake control lines and board 
select lines (preferably six (6) lines, one for each switching module in the plug- 
in) . The internal backplane 258 is coupled to the differential line driver 304 for 
providing thereto serial data derived from the switch modules. In addition, the 
bridge board 264 provides a direct path for the dc power lines (+5V, +12V, +24V, 
Gnd) from the VXI bus 254 to the internal bus 258. In addition, the bridge board 
264 includes a voltage monitor 306 coupled to the control logic (PLD) 308. 

Detailed Description Text (13) : 

FIG. 8A illustrates a block diagram of the internal backplane 258 in operating 
relationship with the bridge board 264, the mezzanine board 260, and the switch 
card modules 256 of the plug-in 250. The internal backplane 258 provides the board 
select lines (1-6) from the bridge board 264 to the corresponding modules 256. In 
addition, the internal backplane 258 provides the handshake signal lines and the dc 
power lines from the bridge board 264 to each of the modules 256. The internal 
backplane 258 also provides the dc power lines from the mezzanine board 260 to each 
of the modules 256. In addition, the internal backplane 258 also includes an analog 
bus 262 coupled to each of the modules 256, which is explained in more detail 
below. 

Detailed Description Text (15) : 

FIG. 9 illustrates a block diagram of the switch module 256 in accordance with the 
invention. The switch module 256 comprises a backplane connector 272 for 
interfacing with the internal backplane of the plug-in. A module 256 includes a 
shift register 274 controlled by a control logic (PLD) 276 for converting the 
serial data received from the bridge board 264 by way of the internal backplane 
258. The control logic (PLD) 276 receives parallel address and handshake 
information from the bridge board by way of the internal backplane 272. The output 
of the shift register 274 is coupled to each of the relay drivers 278 for providing 
the parallel data to the drivers. In addition, the control logic (PLD) 276 is also 
coupled to each of the relay drivers 278. The outputs of the relay drivers 278 are 
coupled to the bank of relay switches 282 for driving the selected switch or 
switches in accordance with the data and address information provided to the 
module. The outputs of the relay drivers 278, which preferably is an 8-bit bus, are 
coupled to corresponding shift registers 280 for sending relay status information 
back to the controller 262 along a tri-state serial data bus which couples back to 
the local bus LBUS of the VXI backplane bus. 

Detailed Description Text (19) : 

FIG. 10 illustrates a front view of a more realistic diagram of the preferred VXI 
plug-in 400 in accordance with an aspect of the invention. The plug-in 400 
comprises a carrier housing 402 divided horizontally into an upper compartment 404 
and a lower compartment 406. The upper compartment 404 of the carrier housing 402 
is sized and configured to receive therein three module cards 408 positioned 
horizontally adjacent to each other. The lower section 406 of the carrier housing 
402 is sized and configured to receive therein three module cards 408 positioned 
horizontally adjacent to each other. The module cards 408 are securely attached to 
the carrier housing 402 by way of a plurality of screws. A fail light indicator 
410, which is commonly employed in VXI modules, is situated within a space between 
the upper and the lower sections for indicating whether the controller card has 
failed its power-on self-test. A pair of injector/ejector handles 412 are 
preferably positioned near the top and bottom of the carrier 400. They facilitate 
the secured insertion and removal of the plug-in from the chassis and backplane 
connection, as will be explained in more detail later. One or more of the module 
cards 408 can include connectors 414 for interfacing with a unit-under-test (UUT) 
or other devices . 

Detailed Description Text (20) : 
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FIG. 11 illustrates a front perspective view of the VXI plug-in 400 shown in FIG. 
10, with one module card 408a totally removed from the carrier housing 402 but in 
registered position with the corresponding carrier slot, and another module card 
408b partially removed from the corresponding carrier slot. A thin sheet 416 of 
conductive material is positioned between the module cards 408a and 408b for 
electromagnetically isolating the cards. Preferably the thin conductive sheet 416 
extends substantially the full width and length of the module boards so that 
optimum isolation is provided. The thin sheet 416 is preferably grounded to a 
grounding plane on the internal backplane bus (not shown in FIG. 11). All module 
cards 408 are preferably separated from respective adjacent cards by such a thin 
conductive sheet 416. 



Detailed Description Text (22) : 

The mezzanine and bridge cards 422 and 424 each include a pair of connectors 432 
for mating with corresponding connectors on the VXI backplane . The controller 
board, when present, is stacked on top of the mezzanine board, and spaced apart 
from each other by one or more stand-offs 434. When the controller board 426 is 
provided and is vertically stacked on top of the mezzanine board 424, a plurality 
of pins on the controller board are in registered position with a plurality of 
holes on the mezzanine board 424 to provide a registered connection of the 
connector pins 432 to the pins of the controller board. Thus, the controller board 
426 is directly connected to the VXI backplane when the plug-in is fully inserted 
into the VXI chassis. In the preferred embodiment, the board layout or traces of 
the mezzanine board 424 and the bridge board 422 are the same, but are populated 
with different components. This has the advantage of providing one board type for 
both applications . 

Detailed Description Text (23) : 

The VXI plug-in 400 includes an internal backplane board 436 positioned within the 
carrier housing 4 02 in a manner that it forms a wall that divides the front 
compartment 418 from the rear compartment 420 of the carrier housing. The front 
side of the backplane board 436 preferably includes six (6) connectors (not shown) 
for mating with corresponding connectors of the six module cards 408. The rear side 
of the backplane board includes connectors for mating with connectors on the 
mezzanine and bridge boards. 

Detailed Description Text (24): 

FIG. 13 illustrates a side elevation view of the VXI plug-in 400. As previously 
mentioned, the plug-in 400 includes a pair of injecting and ejecting mechanisms 
412. These mechanisms 412 facilitate the secured insertion and removal of the plug- 
in from the VXI chassis and backplane connection. The mechanism 412 is rotatably or 
pivotably mounted to respective L-shaped brackets 438 situated on the top and 
bottom of the carrier housing as seen in FIG. 10. 

Detailed Description Text (25) : 

FIG. 14 illustrates a rear perspective view of a standard VXI chassis or mainframe 
500 configured in accordance with an aspect of the invention. The VXI mainframe 500 
comprises a front compartment 502 for housing the VXI product modules, and a rear 
compartment 504 for housing a power supply unit 506. The VXI mainframe 500 includes 
a VXI backplane 508 mounted to a chassis dividing wall 509 that separates the front 
compartment 502 from the rear compartment 504. The mainframe 500 includes a 
plurality of slot rails 510 situated in the front compartment 502 for guiding the 
VXI plug-ins as they are inserted into the chassis. The VXI backplane 508 includes 
a plurality of connectors (not shown) on the front side of the backplane 504 that 
are coincident with the connector hole patterns 512 shown on the back of the VXI 
backplane 508. At the lower end of dividing wall 509 are mounted a plurality of 
connectors 514 that mate with corresponding connectors on the power supply unit 
506. This feature allows the power supply unit to be connected directly to the VXI 
backplane, without the need for wire harnesses or the like. 
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Detailed Description Text (28) : 

In operation, when the plug-in is being inserted into the chassis, the 
injection/ejection mechanism 412 is positioned angularly such that the injection 
protrusion 446 lies above the lip 452 of the rail 450. As the plug-in is further 
inserted into the chassis, the injection protrusion 446 moves behind the lip 452. 
At the same time, the plug-in connectors reach the mating connectors of the VXI 
backplane . The handle 4 40 is then moved upward so that the injection/ejection 
mechanism 412 rotates in a counter-clockwise direction about the pivot point 444. 
This action causes the injection protrusion 446 to push against the back of the lip 
452 which forces the plug: in to move forward in order to position its connectors 
in a mating and friction fit relationship with the connectors of the VXI backplane 
bus. When the plug-in is to be removed, the handle 440 is rotated downward to cause 
the injection/ejection mechanism 412 to rotate in a clockwise direction about the 
pivot point 444. This action causes the ejection protrusion 448 to push against the 
end 454 of the rail 450 which forces the plug-in to move backward in order to 
remove its connectors from the mating and friction fit relationship with the 
connectors of the VXI backplane . 

CLAIMS : 

1. A VXI product plug-in comprising: 

a carrier housing having front and rear compartments, wherein said front 
compartment is further partitioned into upper and lower sub-compartments; 

a first set of module cards situated within the upper sub-compartment of the front 
compartment of the carrier housing; 

a second set of module cards situated within the lower sub-compartment of the front 
compartment of the carrier housing; 

at least one interfacing card situated within the rear compartment of the carrier 
housing for interfacing at least one of the module cards with a VXI bus; 

an internal backplane bus situated within the carrier housing and between the front 
and rear compartments, said internal backplane bus being coupled to said module 
cards and said interfacing card; and 

said plug-in being sized and dimensioned to occupy two adjacent standard slots of a 
standard VXI chassis. 

2. The VXI product plug-in of claim 1, wherein said at least one interface card 
includes a mezzanine card for providing a conduit of power lines from the VXI bus 
to the internal backplane and for providing filtering of dc power residing in said 
power lines. 

5. The VXI product plug-in of claim 1, wherein said internal backplane includes a 
bus for selectively coupling any of said module cards together. 

9. A VXI based system, comprising: 

a standard VXI chassis including front and rear chassis compartments, said front 
chassis compartment having a plurality of standard size slots; 

a VXI backplane including a VXI bus situated within said chassis between said front 
and rear chassis compartments; 

a plurality of VXI product plug-ins situated within said slots, including a first 
plug-in configured to occupy two adjacent standard size slots; 
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each said plug-in including a carrier housing having a front plug-in compartment 
and a rear plug-in compartment, wherein said front plug-in compartment is further 
partitioned into upper and lower sub-compartments; 

a first set of said module cards situated within said upper sub-compartment of said 
front plug-in compartment; 

a second set of said module cards situated within said lower sub-compartment of 
said front plug-in compartment; 

at least one interfacing card situated within said rear plug-in compartment for 
interfacing at least one of said module cards with a VXI bus; 

an internal backplane bus situated within said first plug-in and between said front 
and rear plug-in compartments, said internal backplane bus being coupled to said 
module cards and said interfacing card; and 

a power supply unit situated within said rear chassis compartment of said chassis 
for supplying power to said VXI product plug-ins. 

10. The VXI based system of claim 9, wherein said at least one interface card 
includes a mezzanine card for providing a conduit of power lines from the VXI bus 
to the internal backplane and for providing filtering of dc power residing in said 
power lines. 

14. The VXI based system of claim 9, wherein said internal backplane includes a bus 
for selectively coupling any of said module cards together. 

19. A VXI based system, comprising: 

a standard VXI chassis including front and rear chassis compartments, said front 
chassis compartment having a plurality of standard size slots; 

a VXI backplane including a VXI bus situated within said chassis between said front 
and rear chassis compartments; 

a plurality of VXI product plug-ins situated within said slots, including a first 
plug-in configured to occupy two adjacent standard size slots; 

said first plug-in including a carrier housing having a front plug-in compartment 
and a rear plug-in compartment; 

said front plug-in compartment of said first plug-in including a plurality of 
module cards; 

at least one interfacing card situated within said rear plug-in compartment for 
interfacing at least one of said module cards with said VXI bus of said VXI 
backplane ; 

an internal backplane bus situated within said first plug-in between said front and 
rear plug-in compartments, said internal backplane bus being electrically coupled 
to said module cards and said interfacing card; and 

a power supply unit situated within said rear chassis compartment of said chassis 
for supplying power to said VXI product plug-ins. 
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ASSISTANT-EXAMINER: Vo; Tim 

AT T Y- AGENT - F I RM : Newton; William A. 

ABSTRACT : 

A VXI product plug-in is provided herein that is capable of higher component 
density. The plug-in is configured to occupy two standard size slots of a standard 
VXI chassis, and includes two sets of three horizontally stacked modules in upper 
and lower sub-compartments of a front compartment of the plug-in carrier. The six 
modules have the capability of being populated with 480 switching relays, which 
provides for a 50 percent increase in the number of switches over the prior art 
plug-ins. The plug-in carrier includes a rear compartment that houses a VXI bus 
interfacing circuit, including a mezzanine board, a bridge board, and optionally a 
controller board, for interfacing the switch modules with a VXI backplane bus. The 
Plug-in further includes an internal backplane situated within the carrier between 
the front and rear compartments that provides an interface between the modules and 
the VXI bus interfacing circuit, and specifically, include a bus that can 
selectively couple modules together. Other aspects of the invention include an 
automatic updating scheme for updating the software installed on the controller 
card so that it has the necessary data and program code to operate new modules, an 
emergency reset mechanism for opening all relays pertinent to one module, and a 
mechanism for facilitating the insertion and removal of a VXI plug-in to and from a 
VXI chassis. 

20 Claims, 16 Drawing figures 

Previous Doc Next Doc Go to Doc# 



h eb bgeeef c ehc 



e ge 



Record Display Form Pa g e 1 of 10 

First Hit Fwd Refs Previous Doc Next Doc Go to Doc# 

□ f Generate* 



L8: Entry 9 of 23 File: USPT May 2, 2000 



DOCUMENT- IDENTIFIER : US 6058019 A 

TITLE: Electronic circuit card assembly having confined ground path return 



Abstract Text (1): 

An electronic system contains a backplane circuit card assembly for distribution of 
electrical signals among component devices. Power is distributed in embedded power 
planes, one of which is associated with ground. The backplane also contains 
multiple embedded ground planes. The circuit card assembly is divided by an axis 
into two halves, each half receiving and consuming approximately equal power. 
Electrical couplings for power sources and power planes in each half of the 
backplane are located symmetrically with respect to the axis. A row of ground vias 
along 

Abstract Text (2) : 

the axis couples the ground planes to the associated power plane. At all other 
locations on the backplane, the ground planes are electrically isolated from the 
associated power plane. Preferably, the backplane assembly comprises a pair of base 
cards, connected by a single smaller jumper card in which all ground vias are 
located. Each base card lies on a respective side of the axis, the jumper 
straddling the axis. The exemplary embodiment is an intelligent redundant array of 
independent disks (RAID) storage server having concurrent maintenance capability. 

Brief Summary Text (2) : 

The present invention relates to electronic circuit cards, and in particular to 
" backplane " cards of a type used to distribute power or other signals to other 
attached modules. 

Brief Summary Text (9) : 

Electronic systems frequently use backplane circuit cards for distribution of 
power, data signals, and/or mounting of active or passive circuit elements and 
connectors. Such a card typically contains multiple parallel layers for embedded 
circuit patterns, grounds, or power distribution. Pluggable connectors couple the 
backplane to other modules which make up the electronic system, such as power 
supply modules, storage devices, or logic cards. Often, such a backplane card acts 
primarily as a distribution medium, i.e., it conveys power and/or data signals from 
one module to another, and contains relatively few functional components attached 
directly to the backplane itself. However, the backplane may contain functional 
components. 

Brief Summary Text (10) : 

A backplane may contains embedded power planes for distributing electrical power to 
pluggable modules or other attached devices. It may also contain a multiple ground 
planes. Typically, one of the power planes (e.g., 0 V) is associated with ground, 
and must be grounded. Grounding means that electrical paths of negligible 
resistance are created between ground planes and the 0 V power plane. The existence 
of such paths can cause parasitic current to flow in the ground planes, which 
lowers the noise immunity of the system. 

Brief Summary Text (11) : 

It is desirable to reduce the parasitic current flowing in the ground planes of a 
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backplane circuit card, particularly a backplane which distributes power to 
multiple pluggable modules. 

Brief Summary Text (14) : 

Another object of this invention is to provide an enhanced backplane circuit card 
for use in electronic systems. 

Brief Summary Text (15) : 

Another object of this invention is to reduce the parasitic current flowing in 
ground planes of a backplane circuit card. 

Brief Summary Text (16) : 

An electronic system, such as a digital computer system or a subsystem thereof, 
contains a backplane circuit card assembly for distributing power and/or data 
signals among component devices. Power is distributed in embedded power planes, one 
of the power planes being associated with ground. The backplane also contains 
multiple embedded ground planes. The circuit card assembly is divided by an axis 
into two halves, each half consuming approximately equal power, and each half 
receiving approximately equal power from a power source. The electrical couplings 
between power sources and power planes of the circuit card assembly in each half of 
the backplane are located symmetrically with respect to the axis. A row of ground 
vias located along the axis couples the ground planes to the associated power 
plane. At all other locations on the backplane, the ground planes are electrically 
isolated from the associated power plane. 

Brief Summary Text (17): 

Preferably, the backplane assembly comprises a pair of base cards, connected by a 
single smaller jumper card. The base cards are positioned in a single plane, with 
one edge of each base card lying near a corresponding edge of the other base card. 
The jumper is positioned parallel to and slightly offset from the base cards, the 
offset being needed to provide space for pluggable connectors which couple the 
jumper card to each of the base cards. Each base card lies on a respective side of 
the axis, the jumper straddling the axis. All ground vias are located in the 
jumper . 

Brief Summary Text (18) : 

In the preferred embodiment, the electronic system includes multiple redundant 
power supply modules for supplying electrical power, and multiple redundant 
functional modules which perform some data processing function. Modules plug into 
the backplane card assembly using pluggable connectors capable of being unplugged 
and re-plugged. Each base card distributes electrical power from at least one power 
supply module directly coupled to it, i.e., without power coming through the other 
base card. Each base card further carries data signals among various modules 
coupled to it, independently of the other card. The power supply and functional 
modules directly attached to any one base card are sufficient to maintain minimum 
functionality of the electronic system, in the absence of the other base card. 

Brief Summary Text (21) : 

In the preferred embodiment, the electronic system is an intelligent redundant 
array of independent disks (RAID) storage server, for providing data to multiple 
host digital data processing systems. The storage server includes a plurality of 
disk drives and power supplies housed within an enclosure, together with supporting 
electronic logic cards and other hardware. The various components provide redundant 
operation in the event of a single failure. Certain logic cards, power supplies and 
other modules plug into the backplane circuit card, which functions as a 
distribution medium for power and data signals. The design of the server system, 
including the design of backplane circuit card and couplings, supports concurrent 
maintenance, whereby any component can be unplugged from the backplane circuit 
card, removed from the enclosure, and replaced with a functioning unit, all without 
powering down the subsystem. Additionally, the backplane itself is split into 
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multiple circuit cards having duplicative function as described above, so that 
concurrent maintenance can be performed on the backplane itself. 

Drawing Description Text (2) : 

FIG. 1 shows the major components of a RAID subsystem using a backplane circuit 
card in accordance with the preferred embodiment of the present invention. 

Drawing Description Text { 4 ) : 

FIGS. 3A and 3B are isometric perspective views of the left section backplane 
circuit card according to the preferred embodiment. 

Drawing Description Text (5) : 

FIGS. 4A and 4B are isometric perspective views of the right section backplane 
circuit card according to the preferred embodiment. 

Drawing Description Text (7) : 

FIG. 6 is a cross-sectional view of a representative portion of one of the 
backplane circuit cards, showing the various conductive and non-conductive layers, 
according to the preferred embodiment. 

Drawing Description Text (8) : 

FIG. 7 is a view of a voltage power plane for left section backplane circuit card, 
showing the location of islands and power ramps, according to the preferred 
embodiment . 



Drawing Description Text ( 9) : 
FIG. 8 is a view of a voltage power plane 
showing the location of islands and power 
embodiment . 



for right section backplane circuit card, 
ramps, according to the preferred 



Drawing Description Text (12) : 

FIG. 11 is an exploded perspective view of the mounting frame for the electronics 
drawer, showing the mounting locations of the backplane circuit card assembly, 
according to the preferred embodiment. 

Detailed Description Text (2) : 

FIG. 1 is a high level representation of the major components of server system 100 
employing the backplane circuit cards of the present invention, in accordance with 
the preferred embodiment. In this embodiment, server system is an intelligent and 
redundant mass repository of data, which it provides on demand to multiple host 
computer systems which are connected to server system 100. System 100 comprises a 
frame 101 for housing various electronic modules. These modules are shown in FIG. 1 
in slide-out position for * illustrative purposes, it being understood that during 
normal operation the modules are fully inserted in frame 101. 

Detailed Description Text (10) : 

Drawer 102 further includes reserved spaces for later system enhancements, depicted 
in FIGS. 2A and 2B as modules 205-208 and 213-216. Modules 213-216 are intended as 
additional I/O communications modules, similar in function to modules 209-212. 
Modules 205 and 206 are intended as optional performance enhancement modules, which 
may include cache and other logic to increase the performance of the storage 
subsystem. Modules 207 and 208 are intended as additional non-volatile random 
access memory (NV RAM) , which temporarily store data bound for storage devices 
located in storage drawers 104-107. Modules 205-208 and 213-216 are shown in FIGS. 
2A and 2B although in fact they are not supported by the backplane card design of 
the preferred embodiment. Support for these modules may require modifications to 
backplane sections 220 and 221 so that the backplanes would mount connectors 
supplying power and data signals to the modules. 

Detailed Description Text (11) : 
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Modules are electrically connected to one another for distribution of power and 
data signals by means of a three-part system backplane, comprising left backplane 
circuit card section 220, right backplane circuit card section 221, and backplane 
jumper card section 222. As used herein, the term "module" includes any electronic 
subassembly, such as circuit cards and card cages, as well as fully enclosed 
modules. Left section 220 and right section 221 are similar, and provide 
essentially duplicative function. I.e. left section 220 couples the various modules 
located on the left side of drawer 102, providing power to the modules and 
permitting data to flow between modules. Right section accomplishes the analogous 
task for the modules on the right side of drawer 102. Jumper section 222 is smaller 
than either section 220 or 221. Jumper 222 electrically connects the other two 
sections, allowing signals to pass between them and distributing power, and 
provides grounding connections, as explained further herein. Dividing the backplane 
into two separate sections linked by a jumper, each having duplicative function, 
makes it possible to replace one of the backplane sections while the other 
continues to function. While it would have been possible (and generally cheaper) to 
provide a single larger backplane circuit card, the three part design enhances the 
concurrent maintenance capability of the system. 

Detailed Description Text (13) : 

FIGS. 3A and 3B are perspective views of left section backplane circuit card 220 
according to the preferred embodiment. FIG. 3A shows the front side of card 220, 
while FIG. 3B shows the back side. On the back side and near the top of card 220 
can be seen a pair of power connectors 301. Beneath power connectors 301 is a set 
of three signal connectors 302. Power connectors 301 and signal connectors 302 mate 
with corresponding connectors 501 and 502 respectively on jumper card 222 to form 
the connection with the jumper card. Additional connectors mate with corresponding 
connectors on the various modules. Specifically, power supply connectors 303 mate 
with left power supply 201; card cage connectors 305 mate with connectors of a 
power supply (not visible) in left card cage 203 which provides power at working 
voltages and status information for main processor cards 241, memory cards 243, 
various V/O cards 245, etc.; I/O card connectors 306 mate with connectors in card 
cage 203 for the various I/O cards 245; and I/O module connectors 307 mate with the 
left I/O adapter modules 211 and 212. Embedded signal lines are formed in a 
plurality of conductive planes in circuit card 220, running between the various 
connectors. Holes 310 in card 220 allow cooling air to pass through the backplane . 

Detailed Description Text (14): 

FIGS. 4A and 4B are perspective views of the right section of backplane circuit 
card 221, according to the preferred embodiment. Circuit card 221 is generally 
similar in construction and function to card 220. FIG. 4A shows the front side of 
card 221, while FIG. 4B shows the back side. Power connectors 401 and signal 
connectors 402 form connections to connectors 503 and 504 respectively of jumper 
card 222, similarly to left section card 220. Power supply connectors 403 mate with 
right power supply 202; card cage connectors 405 mate with connectors of a power 
supply (not visible) in right card cage 204 which provides power at working 
voltages and status information for main processor cards 242, memory cards 244, 
various I/O cards 246, etc.; I/O card connectors 406 mate with connectors in card 
cage 204 for the various I/O cards 246; and I/O module connectors 407 mate with 
right I/O adapter modules 209 and 210. Embedded signal lines are formed in a 
plurality of conductive planes in circuit card 221, running between the various 
connectors. Holes 410 permit the passage of cooling air. 

Detailed Description Text (16) : 

Power monitor connectors 510 and 511 receive the mating connectors of corresponding 
redundant cables (not shown) which run between jumper 222 and redundant 350 VDC 
power supplies in power drawer 103. These connectors and cables do not carry power, 
but carry data signals used for monitoring and regulating power. Specifically, 
power is continually regulated so that, under normal operating conditions, power 
supply 201 provides all power to modules attached to circuit card 220, while power 
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supply 202 provides all power to modules attached to circuit card 221. The power 
provided by these power supplies is thus balanced, so that no power current is 
flowing through the jumper from one half of the backplane to another. However, 
where one power supply fails, its redundant neighbor will supply power to the other 
half of the backplane through the jumper. 

Detailed Description Text (18): 

FIG. 6 is a cross-sectional view of a representative small portion of one of 
backplane circuit cards 220, 221 or 222, according to the preferred embodiment. 
Conductive layers 601-618 alternate with non-conductive (dielectric) layers 621- 
637. Layers 603, 604, 606, 607, 612, 613, 615, and 616 are internal signal layers, 
i.e., signal layer planes which are buried in the middle of the circuit card. 
Layers 601 and 618 are signal layers lying on either surface of the card. Ground 
layer planes 602, 605, 608, 611, 614 and 617 provide impedance control for adjacent 
signal layers. 

Detailed Description Text (21) : 

Except in jumper 222, ground vias are insulated from the 0 VDC power plane. I.e., 
on cards 220 and 221, ground planes 602, 605, 608, 611, 614 and 617 are not 
electrically connected to 0 VDC power plane 610. The tying of 0 VDC power to ground 
is accomplished in jumper 222. Specifically, ground plugs 521 and 522 include pins 
extending through the width of jumper 222, which are electrically connected to each 
ground plane and to 0 VDC. Additionally, a row of ground vias 523 runs down the 
center of card 222 between plugs 521 and 522, each via electrically connecting all 
ground planes and the 0 VDC power plane. Each ground plane within the left 220 or 
right 221 half backplane is electrically connected to its corresponding ground 
plane in jumper 222 through pins in connectors 302, 402, 502 and 504. Thus, the 0 
VDC is electrically isolated from the ground planes everywhere on the backplane 
assembly except down the middle of the jumper (by "electrically isolated", it is 
meant that there exists no direct electrical connection having negligible 
impedance, although there may be current paths through components having 
significant though finite impedance) . 

Detailed Description Text (22) : 

Because jumper 222 is substantially symmetrical, and power is balanced between the 
two halves of the backplane as described above, the power plane voltage potential 
along row of vias 523 and ground plugs 521, 522, should be equal. Thus, any 
recirculating electrical current due to ground loops is effectively minimized. For 
purposes of minimizing ground loop current, this design is similar to a single 
point of grounding the 0 VDC power plane. 

Detailed Description Text (28) : 

Void 712 nearly surrounds hole groups 701 and 703, and defines a ramp to the right 
of group 703. The comparatively large island defined by this void encompasses all 
the power supply connections. I.e., hole group 703 corresponds to the connector to 
power supply 201, which normally supplies power to backplane section 220. In the 
event of failure or absence of supply 201, power to backplane section 220 is 
provided by power supply 202, through the connections in jumper card 222. This 
power is routed through power connector 301, corresponding to hole group 701. Thus 
the power to card 220 is always routed through the island defined by void 712, 
regardless of which power supply is actually providing it. Conversely, if power 
supply 202 should fail, requiring power supply 201 to double its output in order to 
supply the power needs of card 221 and its attached modules, the additional current 
is routed through the island defined by void 712, without traversing the body of 
the power planes in card 220. 

Detailed Description Text (35) : 

The island and ramp configuration helps to reduce the effect of transients, 
particularly those caused by unplugging or plugging a module. For example, without 
the island and ramp, if a module which is powered on (i.e., receiving power) is 
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suddenly unplugged from the backplane, so that power is abruptly disconnected, 
there is a sudden large change in the electrical current density function for the 
power plane, which is particularly acute in the vicinity of the pins which supply 
power to a module. Similarly, plugging a powered-off module into the backplane 
causes a large current spike (and possible arcing) as a result of sudden 
application of voltage to what is effectively a large discharged capacitor. The 
resulting induced magnetic field can corrupt data signals in one or more of the 
signal planes. 

Detailed Description Text (40) : 

For example, in the backplane circuit card of the preferred embodiment, dielectric 
layer 629 separating the two power planes is approximately 0.124 mm thick. This is 
actually only slightly thinner than some other dielectric layers in the circuit 
card, but in view of the fairly large power load being carried by the power planes, 
such a dimension is deemed desirable. Where a card is used to distribute smaller 
power loads or other parameters are different, it may be possible to design a 
thinner insulating layer between the power planes. Dielectric layers 628 and 630, 
separating the power planes from ground planes 608 and 611, are each approximately 
0.130 mm thick, while dielectric layers 627 and 631, separating ground planes 608 
and 609, respectively, from adjacent signal planes, are each approximately 0.188 mm 
thick. These dimensions do not necessarily represent an ideal from the standpoint 
of electromagnetic transient isolation, but were chosen in order to achieve other 
goals as well, such as manuf acturability and cost. 

Detailed Description Text (44): 

FIG. 11 is an exploded perspective view of the mounting frame and associated 
hardware for electronics drawer 102, according to the preferred embodiment. The 
mounting frame includes U-shaped bottom-and-side section 1101 and top section 1102, 
both of which are formed sheet steel containing appropriate mounting holes, tabs 
and other features. The backplane assembly, comprising cards 220, 221 and 222, is 
positioned approximately in the center of section 1101, perpendicular to the sides 
and bottom. A sheet steel stiffener 1103 is attached to section 1101, and 
positioned parallel to cards 220, 221 and 222. Stiffener 1103 contains holes for 
cooling airflow corresponding to the various holes in cards 220 and 221. Stiffener 
1103 also contains holes for various connectors mounted on cards 220, 221 and 222. 
Cards 220 and 221 are mounted on the front side of stiffener 1103, while card 222 
is mounted on the rear side. Thus, stiffener 1103 lies in a plane between the 
jumper and the two functional halves. A thin plastic insulator (not shown) prevents 
electrical contact between cards and stiffener. 

Detailed Description Text (46) : 

Grounding bus bar 1105 forms a frame ground for the backplane assembly. Ground bar 
1105 is attached to jumper 222 via screws at plugs 521 and 522, the two screw 
locations providing redundant attachment to the jumper. Bar 1105 is also attached 
to top section 1102 via two redundant screws. This arrangement of ground bar 1105 
also provides additional structural support to the backplane circuit card assembly. 



Detailed Description Text (47) : 

In the preferred embodiment described above, the backplane assembly contains three 
separable parts (sections 220, 221 and 222), which are joined by pluggable 
connectors. This design permits concurrent maintenance of the two major backplane 
sections. However, it would alternatively be possible to employ a unitary backplane 
circuit card in which the ground vias are located on a dividing axis. In such a 
case, it may be desirable (though not always necessary) to narrow the region in 
which the ground vias are located. For example, non-conductive voids located along 
the axis could divide the power planes into two halves, joined only along part of 
the length of the axis, the ground vias being located in this region. 

Detailed Description Text (48) : 
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In the preferred embodiment, each 4 8 VDC power supply is allocated to one of the 
halves of the backplane and under normal conditions supplies all its power. 
However, various redundant and non-redundant alternatives are possible. A single 
power supply could be connected to both halves of the backplane at symmetrical 
locations with respect to the axis. Alternatively, a pool of two or more redundant 
power supplies could be coupled to a common power bus, each half of the backplane 
having its independent connection to the bus, so that no one power supply is 
directly associated with any section of the backplane . It would further be possible 
to have multiple redundant power buses. 

Detailed Description Text {49) : 

In the preferred embodiment described above, jumper card 222 is non-redundant and 
constitutes a possible single point of failure for the system. Because jumper 222 
contains no attached components other than connectors (contains no active devices, 
resistors, capacitors, etc.), the probability of jumper failure is considered 
extremely low, and accordingly this portion of the system is non-redundant. 
However, it would have alternatively been possible to design the system in such a 
way that the jumper itself could be concurrently maintained and replaced. There are 
several ways in which this could have been done. It would have been possible to 
construct the backplane with a second jumper card, located between the left and 
right circuit cards below jumper 222. In this case, it would not have been 
necessary to place both power monitor connectors 510 and 511 on jumper 222; one 
such connector would be on jumper 222, while the other would be on the second 
jumper {the system being capable of operation with only one such power monitor 
connection) . Another alternative would have been to relocate power monitor 
connectors 510 and 511 to the left and right circuit cards respectively, and 
construct a second jumper card having extremely limited function. I.e., the second 
jumper would only contain the ground vias connecting the 0 VDC, ground planes, and 
chassis ground, without any transmission of data. Because each half of the 
backplane is independently capable of supporting a system, data running between the 
two halves is not necessary for minimal operation. However, in any implementation 
which would disrupt communications between the two halves during concurrent 
maintenance', it would be necessary for control software to temporarily shut down 
one half of the system or otherwise guarantee resynchronization of the two parts of 
the system after data communication is restored. 

Detailed Description Text (50) : 

In the preferred embodiment, the power planes are located in the middle of the 
various layers which make up the circuit card, with signal planes located on either 
side of the power planes. This arrangement buries the power planes far from 
components on either side of the backplane . However, it would alternatively be 
possible to locate the power planes near a surface of the card, with all signal 
planes being located to one side of 

Detailed Description Text (51) : 

the power planes. This arrangement may prove advantageous if, e.g., connectors and 
other components are located on only one side of the backplane . 

Detailed Description Text (52) : 

In the preferred embodiment, the backplane is used only for distribution of power 
and signals among pluggable components, and itself contains no active functional 
electronic components. However, it would alternatively be possible to construct a 
backplane assembly as described herein, which also carries functional components 
such as processors, switches, programmable logic arrays, etc. If redundancy is 
desired, it may be necessary to duplicate functional components on different 
sections of the backplane . 

Detailed Description Text (53) : 

In the preferred embodiment, a backplane circuit card for power distribution is 
designed to pluggably receive both the modules which supply power and the modules 
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which consume power. However, it would alternatively be possible to construct 
systems in which any single backplane receives only modules of a single type. For 
example, a backplane may have several pluggable couplings for receiving disk drive 
modules (consumers of power) , and be connected by flexible cable or any of various 
other conventional connection means to one or more power supplies, or to a second 
backplane into which one or more power supplies are plugged. 

Detailed Description Text (54): 

In the preferred embodiment, a pair of power planes is used to distribute power at 
a voltage somewhat higher than normally used by semiconductor circuits. The higher 
distribution voltage (48 volts) reduces current in the distribution medium. It is 
expected that each module will have circuitry necessary to produce working voltages 
such as 5 volts. However, it would alternatively be possible to construct a system 
in which all working voltages are distributed on the power planes, or in which a 
combination of higher distribution voltages and working voltages are distributed on 
the power planes. In this case, more than two power planes may be necessary. For 
example, a backplane circuit card may have three power planes, for 0, +5 and +12 
volts, each power plane having corresponding islands as described herein. As an 
alternative example, the backplane may contain power planes at +48VDC distribution 
voltage, 0 VDC return distribution voltage, +5 VDC working voltage, and 0 VDC 
return working voltage. 

Detailed Description Text (55) : 

In the preferred embodiment, pins which carry power to or from the backplane are 
surrounded by islands and ramps in order to reduce the effects of transients during 
hot plugging. However, it would alternatively be possible to construct a backplane 
assembly as described herein without island or ramps. Such a backplane may be 
constructed, e.g., without pluggable power connections; or with power connections 
having other forms of transient suppression such as active circuit elements; or 
with power connections which are shut down before insertion and removal of modules 
so that hot plugging is not necessary; or employing a system design which in some 
other way modifies or tolerates transients resulting from hot plugging. 

CLAIMS : 

1. An electronic system, comprising: 
a frame; 

at least one power supply module mounted within said frame for providing power to 
functional components of said system; 

a backplane circuit card assembly having first and second functional halves mounted 
within said frame, said functional halves consuming substantially equal power and 
being divided by an axis, said backplane circuit card assembly coupled to said at 
least one power supply module and distributing electrical power to functional 
components of said system, said backplane circuit card assembly comprising: 

a first embedded power plane for conducting a first voltage; 

a second embedded power plane for conducting a second voltage, said second voltage 
being associated with ground; 

a plurality of embedded ground planes; 

a first power connection within said first functional half for receiving power from 
said at least one power supply module; 

a second power connection within said second functional half for receiving power 
from said at least one power supply module, wherein said first and second power 
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connections are symmetrically located with respect to said axis; and 

a plurality of ground vias located along said axis, each said ground via 
electrically connecting said plurality of embedded ground planes and said second 
embedded power plane; 

wherein said embedded ground planes are electrically isolated from said second 
embedded power plane at all locations within said backplane circuit card assembly 
except at said ground vias located along said axis . 

2. The electronic system of claim 1, further comprising: 

a chassis ground electrically connecting said frame to said backplane card 
assembly, said chassis ground being connected to said backplane card assembly at at 
least one location along said axis. 

3. The electronic system of claim 2, wherein said chassis ground comprises an L- 
shaped conductive bar, one leg of said bar being coupled to said backplane assembly 
at a plurality of locations along said axis, the other leg of said bar being 
coupled to said frame. 

4. The electronic system of claim 1, wherein said backplane circuit card assembly 
comprises : 

a left base circuit card corresponding to said first functional half; 

a right base circuit card corresponding to said second functional half; and 

a jumper card mounted between and joining said left and right base circuit cards, 
said plurality of ground vias being located in said jumper card. 

5. The electronic system of claim 1, wherein: 

said frame forms the outlines substantially rectangular parallelepiped; 

said backplane circuit card assembly is mounted substantially perpendicular to the 
top, bottom and sides of said frame, and dividing the interior of said 
parallelepiped into front and rear regions; 

a first plurality of electronic modules are mounted in said front region; and 
a second plurality of electronic modules are mounted in said rear region. 

6. The electronic system of claim 5, wherein: 

said backplane circuit card assembly comprises a left base circuit card and a right 
base circuit card, said left and right base circuit cards being mounted within a 
left half of the interior of said parallelepiped and a right half of the interior 
of said parallelepiped, respectively; 

said system includes a plurality of left side electronic modules which plug into 
said left base circuit card, and a plurality of right side electronic modules which 
plug into said right base circuit card; 

said plurality of left side electronic modules includes at least one left power 
supply module for supplying power to said left base circuit card; and 

said plurality of right side electronic modules includes at least one right power 
supply module for supplying power to said right base circuit card. 
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7, The electronic system of claim 1, further comprising: 

a plurality of power supply modules, each power supply module being associated with 
a respective half of said backplane circuit card assembly and supplying power to 
the respective half with which it is associated. 
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ART-UNIT : 285 

PRIMARY-EXAMINER: Picarci; Leo P. 
ASSISTANT- EXAMINER: Foster; David 
ATTY-AGENT-FIRM: Truelson; Roy W. 

ABSTRACT: 

An electronic system contains a backplane circuit card assembly for distribution of 
electrical signals among component devices. Power is distributed in embedded power 
planes, one of which is associated with ground. The backplane also contains 
multiple embedded ground planes. The circuit card assembly is divided by an axis 
into two halves, each half receiving and consuming approximately equal power. 
Electrical couplings for power sources and power planes in each half of the 
backplane are located symmetrically with respect to the axis. A row of ground vias 
along 

the axis couples the ground planes to the associated power plane. At all other 
locations on the backplane, the ground planes are electrically isolated from the 
associated power plane. Preferably, the backplane assembly comprises a pair of base 
cards, connected by a single smaller jumper card in which all ground vias are 
located. Each base card lies on a respective side of the axis, the jumper 
straddling the axis. The exemplary embodiment is an intelligent redundant array of 
independent disks (RAID) storage server having concurrent maintenance capability. 
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Detailed Description Text (3) : 

Mandrel 5 constitutes the display-tube base as well as the "form" on which the 
"ladder" array of wire segments w is wound and mounted; this winding presenting 
each top segment (turn) in operative, cold-cathode-display relation with another 
electrode means and associated electronic drive means. As better seen in FIGS. 3 
and 5, the mandrel 5 is thus constructed to present a novel " back-plane " anode 
(electrode strip A) at a prescribed discharge-distance from the upper medial 
segments of each turn wound on the mandrel, and "behind" them (i.e. away from the 
viewer) . These cathode segments are presented as fixed, regularly spaced turns — 
i.e. a "ladder" format — on mandrel 5, being wound (e.g. manually, or by machine as 
known in the art) thereon as a continuous-wire conductor, with inter-segment pitch 
being established by stepping the winding a prescribed distance across the 
"back" (non-discharge) side of mandrel 5. As workers know, cathode spacing is one 
factor determining firing voltage, and accordingly, the turns should be close 
enough together to effectively transfer the glow and quick, when activated in the 
known manner. 

Detailed Description Text (12) : 

As seen in FIGS. 1 and 5, electrical connection means is provided to the bar 
segments (here 50 wire pairs tied to segments WC) by PC Board 51, mounted, with the 
display tube, onto block 61. Insulating board 51 is relatively conventional, 
presenting a set of connector terminal tabs on each side ( front set 51-T; rear set 
51-TR) , each tab being connected to a respective solder post (through -hole posts 
51-C for front tabs 51-T; "thru -hole " posts 51-PR for rear tabs 51-TR) by 
connectors 51-C. With posts 51-P, 51-PR formed as hollow posts, leads WC may be 
conveniently inserted therein and soldered-in as shown in the art. Block 61 acts as 
an insulative mount and PCB stiffener and may comprise any insulator bonded to 
board 51 and to the display (e.g. epoxy bonded). 

Detailed Description Text (15) : 

According to a novel feature thereof, a raised cathode gas display is taught 
wherein the anode is mounted "behind" the cathode rather than in front. Workers 
will appreciate that, unlike other displays (e.g. screen printed displays for 
example), the raised-cathode type (see U.S. Pat. No. 3,675,066) allows the use of 
an anode mounted "behind" (as viewed from the front of the display) the raised 
cathode structure. Such a " back-plane -mounted" anode has the advantage of being 
much less expensive to provide than the tin oxide (NESA) transparent anodes common 
to the art; also such anodes can be more accurately positioned relative to the 
cathode structure; further, the electrical connection to such an anode is more 
readily accomplished. 

Detailed Description Text (16) : 

This disclosure specifically describes the use of such a " back-plane " anode (any 
electrically conducting material mounted behind the cathode structure) whether the 
application be for a bargraph display as herein described, for a multiple segment 
display (such as the Beckman planar gas discharge displays — see SP-series) or for 
any other similar structure. 
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ABSTRACT: 

Bargraph displays wherein the illuminable bar segments are formed by winding 
filamentary conductors upon a mandrel. 
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Brief Summary Text (4 ) : 

A typical implementation of a bus consists of a set of traces embedded in print 
circuit (PC) board. Modules connect to the bus through bus transceivers. Modules 
connected to a bus may all reside on the same PC board. Alternately, modules of a 
bus may reside on separate PC boards and be attached to the electro-mechanical 
structure that incorporates the physical media of the bus through a series of 
connectors. The electro-mechanical structure that incorporates the physical media 
of the bus is called a bus backplane. Various standards have been developed which 
defined the physical features of the backplane and the bus protocols. These bus 
standards include VME, Futurebus, Multibus, Nubus . The use of such bus standards 
allows for end users to configure their own computer systems on a single bus 
backplane to be able to use a variety of modules designed by many different 
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ATTY-AGENT-FIRM: Weller; Douglas- L. 
ABSTRACT : 

A backplane, provides a physical layer level interconnection between a plurality of 
modules. The backplane includes a physical layer inplementation of an 
interconnection topology incorporated within one or more integrated circuits called 
interconnect chips. Incorporated on the interconnect chips are interconnect drivers 
and interconnect receivers for the physical layer implementation of the 
interconnection topology. These interconnect drivers and interconnect receivers 
provide point-to-point links between the physical layer implementation of the 
interconnection topology and the plurality of modules. Each point-to-point link may 
include two separate point-to-point link lines, one for an interconnect driver and 
one for an interconnect receiver. For the bus interconnection topology, 
alternately, each point-to-point link may be tri-level, including only a single 
point-to-point link line. The interconnection topology may be, for example, a bus 
topology, a ring topology or a circuit switched topology. 
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